A/ 



0n_ 




/ 



(19) #^»Wflfr^««li 

(43)SIS^BBB 
2002 ^10 E 17 0 (17.10.2002) 




inniiiiBiiiiDininiiiiiiiiii 

(10) SfS&BfHI 

WO 02/082526 Al 

(51) BUMMMMF: H01L 21/316, 29/786, 21/8238, 27/092 (71) UHA (3fcH$B< ±T(Dli5£Sl::oi\T;: »T« 

*6%t (MATSUSHITA ELECTRIC INDUS- 

(21) SKttiK*^: PCT/JP02/03365 TWAL CO - Lm > P™ 1 * T571-8501 *R|ff PI Sfii 

**nX 1 O O 6 $* Osaka (JP). 



PCT 



(22) SfgtHHB: 

(25) BRBWHOSS: 

(26) sie&eia>tg: 

(30) flBfeH-T-*: 
&H2001-104102 
♦8B2001-150719 



2002 ^4fl3B (03.04.2002) 



2001 ¥4fl3B (03.04.2001) JP 
2001 ^5 £21 B (21.05.2001) JP 



(72) %m%; J3 *tf 

(75) »W*/B1HA /#if3^t©*;: SO 

(MORITA,Kiyoyuki) [JP/JP]; T 614-8062 JSflJff A 
»ip A«3t*# 45-1-303 Kyoto (JP). = 
% ]E3 (MIYAKE^hoji) [JP/JP]; T 565-0802 *R 
Jff UtBlU ftSlfi*8-P-5 0 5 Osaka (JP). ± 
DKA (UEDAJVDchihito) [JP/JP]; T 569-0078 *R 
Iff SaHi **BT6-1 6-10 3 Osaka (JP). *S 
IK (OHTSUKA,Takashi) [JP/JP]; T 560-0013 *R 
iff »4>Hi ±»m 2-7-2 Osaka (JP). SHI *S 
(NISHKAWA,Takashi) [JP/JP]; T 631-0814 £ fl * 



(54) Title: SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 

(54) asasft: ¥«<*sa&t;*<D8j&*& 



S\S\S\\N\SN3-iQ3x 



101 



(57) Abstract: A silicon oxide film (102), a Pt film (103xX a Ti film (104xX and a PZT 
film (105x) are deposited on an Si substrate (101) in order. The Si substrate (101) is placed 
in a chamber (106), and the PZT film (lOSx) is irradiated with a millimeter wave (108). By 
the irradiation, the dielectric films such as the PZT film can be locally heated Thus, the 
leak characteristics of the dielectric films can be improved without adversely influencing 
the device on the Si substrate (101). 
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(a) ©^-^s ±IBSm«:M©±*^^x 1 GHzWlt 1 0 0GHz&T©!5 
BCifcSiltSIBIftSig (b) fc^A,^£ 0 

a sis^©!Rftttfafe#^fiSo ^ 'jM^iot 
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SMtSiSS^^^s ±IBXg (b) tt % ±B±gBi»#JgSK:J;oT±B 

±BXg (b) HU ±B±^##l&m^ttK:7-;*bTfTfcb*i£;rfc#$? 

±IBX)g (a) ©&T-±iBXg (b) ©Hu^ ±IBim#:|£g5±ei5##Jl 

&Pfi&bfc&> j:S&si#ss£^*-^>^bT\ ±ia^m<*:m©d^^#^a 

©5J*fc&S&#£#fc< fc*^*f£«±K:> ±B±®*#JR©-»&ai"XS 
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±B±»#<Mlft^ri6-r*x|ii± x ±B±»*#filfcbT\ I r 0 2 



WO 02/082526 



6 



PCT/JP02/03365 



f&t 2> Z t&l&S. bl^o 
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±!3Xg (a) ±I3^S#&£bT> PZT (Pb (Zr^ Ti) 0 3 

) , PLZT ( (Pbx La) (Zr N Ti) Oa ) , SBT (SrBia Ta 
2 0. ) , (SrBia (Nb> Ta) s 0» ) , STO (SrTiOa ) , B 
TO (BaTiOa ) , BST ( ( B a N S r ) TiOa ) PZT, PLZT, 
SBT, (SrBia (Nb> Ta) » 0> ) , STO (SrTiOa ) , BT 
0 (BaTiOa ) , BIT (Bi< Tia 0.0 MBST ( (Ba, Sr) 
TiOa ) ©5 k®t£*l£ 1 Xfct 2 tt±©*mfc TTl$lf££*lSlgS£Bj£ 

1 Xtt 2 W±©#*^ bV> 0 
±iaxe (b) T?{±, 1 0 GHztt±f8 0 GHz&T©@B£fc&mB$&£ 
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• , P ZT (Pb (Zr N Ti) Oa ) , PLZT ( (Pbs La) (Zr, T 
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0» ) , STO (SrTiOa ) , BTO (BaTiOs ) , BST ( (Ba, 
Sr) TiOs ) PZT, PLZT, SBT, (SrBi* (Nb, Ta)iO 
9 ) , STO (SrTiOa ) , BTO (BaTiOa ) , BIT (B i * Ti 
a 0 12 ) StfBST ( (Ba, Sr) TiOa ) © 5 £ ifi bM&HZ 1 Xfcfc 2 &L 

nti^siOj bmrn^vM^ttrnzm^zzt'?, -&^m®jjt&is% 
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±m*f-hf&mmi±, 1 GHzWXT* l 0 OGHz&T©@Bti&S^&«t0 

mi (a) - ( c ) « x *%w0mi®mMBmtz#ttz*mfrmm(D®k&2- 

02 (a) , (b) it, *»W©«l©SI«S^«K:^»S^#«:$l»©»5ex 

03 (a) , (b) it, ^ft^tiUBt, ^ U JfeHftltlC <fc o Tfln$k£ frlfe B I T 

04 (a) , (b) t±, *n*n*UCs ^ U»H8»C JioTia&Sftfc B I T 
l0tISEM?H0, SVlS^v>7-iPllft^tC«tot*D^^nfeB I 

05 (a) ~ (c) » N xmwomzommBi&ktettz^mft&wom&x. 

06 (a) , (b) it, *&w<Dm2 0mMBmiz$>ttz*i!§.fcmw<DM&3. 

07 (a) - (c) it, *fgBJ5©^3©HJI^tc:^^S^#<*:^M©igJiX 
a©51>liu#&#£;*-r»rt50 , T?<&£o 

08 (a) , (b) it, *mn<Dm3<Dmmm£$ttz*m&mw<DmMz. 

09 (a) ~ ( C ) it, *mw®m 4 omimM^iott **#*»a©«»x 
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010 (a) , (b) fcju *&m<Dm4<DmMMm£isttz*m{t&m<Dmm 

si i (a) ~ (c) & N *%w<Dm5<DmMMmc%&z¥®&mm<D®& 
no a ^ ff^eu^- s * * ®r m m i? * a „ 

012 (a) , (b) tt x *wM®m5(DmMBm£*>v%¥m<tmu<!>M%. 
x^©5t>&«#*^-r»r®0T?2&So 

f Brffi0T?&£o 

014 (a) , (b) tt, -^Jl^njiKls n-HDTMO S^M^f *&TJtp- 
HDTMOSr^^C^inS iC/SiGe/S i ^ Dg-£g&© bT;i/ h W 

•T»rffl0T?*So 

01 6 (a) , (b) Zft^ilMfc, n-HDTMOSf;H^SIFp- 
HD TMO S rrt-i 7C^lt5S i Ge/S i C/S i U&&®<D\Z )V Y <i 

01 *%w<Dm8<DmMMm®HDTM0ST/*j x<omm%jriTmm 

0"C<fc£o 

018 (a) , (b) t± N Zti^timKi, n-HDTMOSrn^Wp- 
HDTM0Sr;U^C^9-5S i Ge C/S i D^^-gU© bT» h W >*5r 

01 9 (a) , (b) i±. ^ti^tiflgtc, *^ffiOi 6 ©HJS^^© c — H D 
TMO Sr/t-fXfcS i** y71$i^fetg©n-HDTMOSf;H^S 
Ufp-HDTMOSx^W^t^St-SS i/S i C/S iGe/SiAfDg^ 

120^ p^^^;i/SSiGeHi:D^fil4bfeSi/S iGe^nflHftD 
TMO S^t* S i^tiy 7*«©J?££ 1 nmiPMOnm^t 

<b£-£fcl$©V g - I dMt-^So 
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02 ltt, *SK£^Tt^£ftTVN*ft3fc©DTM0 Sr/H^Oil^ 

-Jgl©§HS£Bffii- 
01 (a) -02 (b) Ji x *«g)i©^l©^»SK:^^S*^^fi©M 

01(a) K:^fXigT? N &®*b^£«i:!K pI© s l 0 1 ©± 
£JP&# 1 0 0nmCD^U3>^bi^l 0 2£?fcJ&Ufc&x */ U 3 >®fb]g$ 1 0 
2©±(CJP&2 0 OnmCPtJgl 0 3 x£lgig?-.5o 

01 (b) cstig-e, */ty*$££ffi^Tx P tmi 0 3 x±JC» 
»6nm©TiI104x fcHt* J^V>T\ gfcSK 6 0 0 JPd^ 5 0 0 
nmO^iiftt^SPZ T (Pb (Zr, Ti) Oj )110 5 x 

0 CCtN P tjgtl 0 3 xfiTSflmSfc b-t^t&U Till04xliPZTl 

1 o 4 x<Dm&<Dfrtb<D$'-Ymh\;xm&-rzo 

01 (c) titli^ SiS«10 1S?f>;tl0 6rtC|g«l 
x ffi$L®.Wl 0GHztt±T-8 0 GH z ^©$5881*3 fcfc 5 (fl|;l{£2 8GHz 
) (SlTx ijati o 8 j £S U&gADl 07iP^f 

tWtlO 6rtiC#Al/tPZTll 0 5xKlffil*-r§o 8©m*S 
x S 0 l©&K£&m*fr&if-e*-* Ltlifib, &fiLU8.&3 5 0°CW 

Tfc«J*3iiS.i:3lciH»f3. u®ttM3 O^ttlt 9 O^^^TcdIS 
BBA©I$ISI (0>J;U£6 0#Rg) ^'JtlO 8£{TOir&o iU&l$©^* >m 0 

6fiotH^ -^«jt{i^T-iv>o fe^u ^mi*:©am, mm, rm© 
#fgm#i£© »tt # ft ± r § # & s o 

*05;*«tt*CfcJ\ §Sfi#li£ 1 0 GHztt±?8 0 G H z &T©m&$ (5 »J 
»j ZmMLtzOfi^ *mMMM<DM&xm£%^"C, lGHzttltlOOGH 

T?*3o 0GHzJBl±t?8 0GHz«T©«I» ( 
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i 0GKz(Dmm$i&mMtzz.b\zjL!), i ghz©«®&£hi* 
tzm&izit^x i / i q or *y**m^x, ®-*$»&mMmm 

02 (a) (C^t-XgTN *>>W*&^£ffl^Ts PZTil05xJt 
0 0 nmOIrO > 110 9x^«lt%o 

0 2 (b) C^tXIts S^©:7* h U V^7 7>f i: K7-fx^^> 
^tSffft3i:fci:«t^ IrO.I109xts PZTll05xi:x Tim. 

io4x^ ptmio 3x£*mizj\p-=.>y\sX. rmnmi 03, 

£0.fc5£bT^j&£*ifc§fcim#*^S/* Cfeii81@#ffi#;*:i* <^ D- 
*M#^fc^fcV>-5&ftfci$tfe£>jsLfco 0»J;Lfcf> SO. 1 mm<DP t SAItC- 
*tbT> ^ U$J$i*©fc V^OfctU 9 . 07X10- 10 AT^^fc® 

k uMi^^ff^ofe^cD^atu-^mm^s . 0 5 x 1 o- 10 At&^x 

otv^So ^OffJ&fcts S iS^K^'J^^fbjglfcB I T (Bi* Ti, 0 
i») ]&fc£«Jlbfc^>r;vfc#jiftbTfT&ofco *©R§$, BlTl©««li, 
B I T*-^ h&JB^fc;*^* Dff&V^ S&ti;&n£fcbTV>fc^o A 

s - g r ovni<D#imx&, B I Tmity^fryrxMMtetiVX^ZZliifiX 
®®VT\Z£^xmm$tlX^Zo *bt> *^*T-B I Tm* 6 0 0°Ct?5^^ 

$ u^^niorAo^bfe-y-vr^i:, b i Tiw$nf;t>7mi 
*%$x 6 o o-ct! 5#na N nm7>7mmipK:±^xiiamvtzv>7frb%m 

03 (a) , (b) *± N ^n^tljgfC, 0$Mfc<fcoTjM£ftfcB I T 
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(c J; o t jp m £ ti fe > CD x & m #f &g 43 fcfc >h £ v> „ 

o^t) N 03 (a) , (b) &mnftm'Z$>ZB I T&O&Hli©^ 

Mm&fttzt>titzmmftmtx*&, mm^m^^m^mifimu^x^^ziiifi^ 

SSjIHbTf t±£ v* Signet bX^ZZb-ifitilP-^lto 

04 (a) , (b) a, zti?hm&. k vmmMtk^-ctomzti&B i t 

18l©^®SEM^g0, StFH5^7>riD^C«tcTiP^$nfeB I T)8S©£t 
ISEM?HEti55. 04 (a) fc^fiats $ v temmizz-oxiiamzti 
tzV>7)V<DlfcM,1t&0V'( X&lb®to>\\$ 04 (b) £*-f«fc-5£> 

P = 2 7r • f • £ 0 - er - tan <5 • E J 

eo l±^m£§8u £r tttbiim^> tan <5fc*^S»& N El±mft&mT*&Zo 
W±©£-5£> $ U»©i»JK£J:oTgB$g&-f -S# x *©£:£> 

^t^Jtiw^ s§m#M©^#^tt£ja&£*u nmttjgs©T£©g 

#®Jlll$£M£*iTV^£:#;t£>tiao ZLX, *«-?>^B©#Bifl#{3t^ 
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m*<*mifimn$i\zMmztis % » mamma fat&mMvm^^t < 

Htci^ u-^m«t©<£^i:ffi^o-r^ ^m#i&#iB©$ftS7 ; ;t'f *© 

^##»«±©fSm#£©an«k©S^ Si, SiGe, GaAsfciftt, & 
ft£„ tits ^m#m©#£&Mi$Cto&-f £££#1! 
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^7^I«±l:M^nfeIh7>y^^ (TFT) fc3£^«#]gfc 

£©&&#a«e£#V , »Tfc<fcVNo ££>£x 5 0 0 °C&L±<Df&\Ztt UTigV> * 
g« * ffl V^ £ C # rTII £ fc £ o 

T?*>sTij8si o 4x©*«t:gig»vvT, pztii o 5x mmitm) &m 

ZrO* ^£ffl^SCi:#T?&£o K*tt£"f UfcttttS&Etf&V* 

**iw&»fc*^Tttx _t&gsi o 9&mmtztmtLT, pzti&©?i 
^mnmm-c^ ®mmi o 5£#j$-ra*mfcUTPZT£/g^fc*^ 

Ml 0 5SMtS^i:bTI4> PZT (Pb (Zr N Ti) Os ) 
LafcttiDbfeP L Z T ( (Pb, La) ( Z in Ti) Oa ) *\ SBT (S 
rBi» Ta» O. ) , (SrBi* (Nb v Ta) z Os ) , STO (SrT 
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iOa ) , BTO (BaTiOs ) , BIT (Bi 4 T is OiO ^©3&^m{fr 

un^s bst ( (Ba N sr) TiOs ) m<Dnmn$mmftttn&m^z z. 
*nm%m£%^x&, pzti&i o 5x*mmLtzM&\Zs pztj&ios 

*mn%m®®2 (b) £fci\ ^imtt^^S/^CfeCT^ttts S"J3> 
■Mfaltl 0 2 fc N S 0 ^ 3 £*lTV^#, » 

05 (a) -06 (b) U\ *^WcD^2©^JI»K:^»S^##Slg©© 

. £-fs 0 5 (a) CStlgfs &®fli^f3«i:!K pIOS iS«2 0 1 ©± 
CJP5*#3 0 Onm0>>'j3>|{M2 0 2 tz'&, ♦✓'J3'>lflil2 0 

2©±£JP#i8 0Onm©AllgS20 3xS«»t5. 

05 (b) t^tlg-C, *>W*&Xfci:C VD&fcMV^> A112 
0 3 x±CJP#l OnmOSiO, H2 0 4x£it®U 6 0 

O-CT^ 1^3 0 0 nm®»ii#t!&3PZ T (Pb (Zr, Ti) 0>)H 
2 0 5 x*MmTZo Z.tit><DXm\zjS^X, S iS$2 0 1©M&&4 0 0 °C 

05(c) Kl^-rxat, Sig«20 1£?-*Wt20 6 ^(3^!gb 
x ffifcmifil 0 GHz HkJtX* 8 0 GHzJWT©ISHl*lC&5 (0!jttt2 8 GHz 
) MM®. (Ur, Its r ^ D&2 0 8j i;V^) £^ 'J^AP2 0 7*^ 
t>M2 0 6rtClAltS iSt2 0 1 £J$ftr-f So ^ U & 2 0 8 ©W* £> 

s i^«2 o lcsssit^^^^r^ u«c^e>x gfitmrntfi 3 5 o°cwr 
teem® {mz.&6 oft®) ^'jse2o 8£jwra«> mmm<D^^>^2 0 6 
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*^m^T-«x mmftmiz 1 o GHzwt 8 o gh z&t©«&& u u 
^mmhtzifis xmmi&moQ&jLmfcjswx^ ighzwcioogh 

-Cfc3o fc£U ftlCU 1 0 GHzWt8 0 GHzttT©iI$ ( 

06 (a) {C^tlgt, *;ly*&Xfcj;CVD&£fljV>-tx P Z TJgt 
2 0 5 x©±£Jftj* lOnmCSiO! K2 0 9 x&mmtZo ffi^X^ ^/ty 
#&^£fl§V^ S i 0 2 12 0 9 x©_h£P#5 0 0 nm© I rO* 1& 2 1 0 

06 (b) t^tlgf, li©7*biJV^7 7^F7-fi9^> 
^fc£fT&5;ii:£<fc »K IrO 2 I210x^ SiOa I2 0 9 xi:, PZ 
TI2 0 5 xfc, Si0 2 I2 0 4xfc, A 112 0 3 x J:§;^-->^bt 

x Tgpm®2 0 3, T&i&mm2 o 4, ^112 05, ±mmmm2 0 9M± 

*mM%-WUz#\,^T&, P Z T#kfc£§:M]8S2 0 5 TSffmSg 2 0 3 £;© 
Ha£S i O2 fr&fcST6M6i&ijg2 0 4$gtttU5, £tz, ^112 0 5 ^ 
±8&fHS 210fcotl:*Si0 2 *»£fcS±g&«&&)8S2 0 9 fc^ttTV^o £ 
cDidfCs P Z Ta>£&.&£:tigS2 0 5 %&&&®&^S i O, & ^TSBS 
tf±M*ii& 2 0 4 , 2 0 9^&trCi:fcJ; !k fg 1 ©fSi&#m«fc !> fc£ & £38 
lift^t^j/^ Cfe£#©U-*m^fcMJ1-*;:i;#-e£s 3&S§S#**^ 
Cfe©tef&£fa±$-fr.5;ifc#T£ao 

f*055fatl4s SM££l^< LT***K©S i 0 2 HJiCttltiffi 
!S©3i^«i*:M{±M-r^ili:tfT^^^ofc#, *^itf£J$£ffll>ftfcZ> 
St 2 0 8 ©M®^K iD, PZ T jR9©&Bm{te©^j£ftxtt^Jifc&©ft9 
fcfci^ ^ft^l^iS^cijn^tTfeSfe^ 5 o o o c&_t©^£T£«&S# 

&U©TS ft h^>$;;**^©;r,K^;s©#44KIji^£#;iL3 
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#mm*. #7^st±M*Mh7>^^ (tft) t&mmfcmt 

4x4»SiO 2 l2 0 9xl:ftit, MIS 1^ > * ©y- h &<i]g|fc bT 
-iKCffll^tlSS i 3 N* JR-^S iONl, CeOi| % Pn Oilx Zr 

oa m, AI2 o 3 m, Aiumm, &z^i±ztit><Di&m&*&&mmm\stc 

S ig«£ffiV^fc «fcV»U G a A s ^®ft®f 7 ^ Xfi; 

£©*&*!#£« «k^o ££>K\ 5 o o°cw±©^K:^bT^v^^^ 

#Hlfc?£fli£:fe^Tfc*x P ZT*6*-5^gJ12 0 5 ©T#£^fr£ft3TSB 

m«s2 o 3 iiitp t m^m^tzifi, mv&mttn, wmcu^hgtm^x 

*IIJfi^K:*V>TB:^ Tgflfi@fcfc.5P tjg|2 0 3 x, ^lg^*SS iO 

2 M2 o 4 x©it»£§i&mM:x p z Ti2 o 5 x (wm&m) zmmvx^ 
z>&, mmftm<?>mmffi\z, p t$t2 o 3 x<Dsi*~->y\z&t)T&nm%j& 

*lias^K:^v^T{±x _tgfl«fii2 1 0£«tmT£*mi:bt\ pzTloI 

«x Pt-^RuOa ^€©*r^*^fflt-SiIfc i fel!gSo 

^gJgS2 0 5 $iit5Mi|sfi:LtPZT§ffl^fe^ £fi 
m2 0 5£*8$-rs*mfcbT»x PZT (Pb (Zr, Ti) 0 3 ) 
L afctfAtlbfcP L Z T ( (Pb, La) (Zr, Ti) 0 3 ) -$\ SBT (S 
rBi«Ta 2 0,), (SrBia (Nb, Ta) 2 0 » ) , STO (SrT 



WO 02/082526 



20 



PCT/JP02/03365 



iOs ) , BTO (BaTiOa ) , BIT (B i« Ti 3 OiO ^©&^mtt 
tt®*, BST ( ( B a > . S r ) TiOs ) ^©liSfim$^«^#^&ffl v^.d 

#§SJte^fg©0 6 (b) c^Ttts &mmfc**ji*/* cfeor^c&x 

U 3>mitm2 0 2 i: N S iM2 0 1 bTV^t&©#7js£ftTV^ 
*©V-* • FW ^-x$t&, ^ vtmMteZifim 

-fg3©^ifci^- 

mocm & ™ t m m m t $> s <, 

£f\ 07 (a) C^tlgfx S iiI3 0 l±©-gBK^ MtRMfc&Q*: 
ffl^t^Idtf«l4 0 0 nm<D^t>®ZLOCOSm&<?>m : ?ftMmfcm3 0 2 
§Mt5. Y7>VZ9(DL%^&*fflfflt SHI3 0 

1 tft^D^^ifOpM^M^-f *>§ftX1-*o £*U SiS«3 0 1rtcD^ 

Bf£?-£i§-&%>fc£o *©&s gfc&fti&tcJ: pSOS ilf 3 0 1 ©^fflgfl 

#&&<{buT> m¥frmm<hm3 o 2K«fcoTBa;ft&«&fU£©±£> 

ttl 0 nm©y-h*&$l&fcfe5y~hKfliJ8&3 0 3 SMtS. *|Sifg 
^^t*5^Tii> nft^JUMOS h7>***£^fifc1- S*|£-£ov^iiHJ! 

CMO St^W ^til&^T&s pff ^;i/SMOS h7>^7^tW 
£ft£o p^t^MMOS h^>^;**£^fi&-r SiSJfc3 0 1 

bgvt£flifllffl<z>:?Mtt MSttimicj; D U hid, *o>fc£ 
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OC 1 3 #US/y + C 1 0 ,o cm- s Sfi 

s*^>'j3>ig§;^-->yi N *y^U3>y- Mi3 0 

©iSttfbfclr&oT. • Pl/-f SnSJMMi 3 0 5 

07 (b) icwrxgTs &m±izmaifitoa o o nmo^u 3>ans 

gt#&fc£JIIigi®iii]g&3 0 6 &$*u ii^©?* h'Jv^77^J: ^^fiy 
^>^£ffiV>T\ IH«IM3 0 6 *MUTnI!fcflJcJi3 0 5 fcaigiT £3 > 
h*-;W3 0 7 SMt«, fcfcx 0 7 (b) + CttV-;* • 1*1/ -f >%Wk 
tfrZ nMlfifC® 3 0 5±©3>** — ;v3 o 7 ©##03s£ftT V> £# N 
0 7 (b) fc«*rKffifcttRl0KiIfC*^T* fl.MIMMtS 0 6 t|lbt#'J 

^ cvDisaiirt i h t^— ^ 3 0 7 >^*5t>&«#>&a,t? 

^>^f>77^3 0 8^b, ^>^r>77^3 0 8SVl 

Rg*S^I8l3 0 6©±£ N mfr&$l8 0 0 nm©T;V (Cu^S i 

^>^$M^rcti«/t^-->^-T5C^K:J: D> r;i/^-»>AiB«8 3 0 9 £ 

07 (c) C^fX*!^ ^^>^S*U<ii7 , 7XvCVDSt: < J;>) 
, T;v^-«7AffiiH3 0 9 XKUP^ 1 0nm©SiOj H3 1 4x§MU $b 
V^TI^b < Xrty* &%>MO- C VDS£ J: m&3 0 0 nm©&g§»#T?fc 
5PZT (Pb (Zr, Ti) O. )K31 5 xS^jR-fSo £n£>©Xig£:i3 
1>T\ S igfc3 0 1 4 0 0 °C&TC#fctlT ^ 5 o 

0 8(a) (C*tlgt\ SiS«30Uft>n 3 2 6rtCifL 
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\ 1 0GHzW±T8 0 GH zmT©f5Bl*l©Ji&§8t (0>Utf 2 8GHz) 
•TS5U&328£ S 5 USiAD 3 2 7*>^t>A3 2 6|^t#Al/tPZ 
TJK3 1 5xKl^lt-rSo SU$3 2 8©fcH#£x S i 3 0 1 ©&g&8ftS 

o £©ttliT-#j3 0#|gfeU:^9 0#RgWT©$5Bfc©M (#Jx.« 6 0 #113) 
5 U&3 2 8 *Mltf So i«|OftWt3 2 6rt©^H^tt N -jlS!tt£tt* 

*^it6?I5^-??*ix ^m#JBI£ 1 0GHzUl±t'8 OGHzttTCilS U 'J 

$0 &ratfe*s> #*Jw&»©»*xgK::j3^-t\ 1 ghzw±t- i o o gh 
z&T©$5fflK*SII&&JiaitfKJ:oT*K *^B^©^^^ig#t-s^^a:qrti 

t*-5o fe«u m\Zs mmfc&\zi oghz&±t-8 oghzp;t©ii» ( 
ms (b) c^-rxigTN ^^f^^*iu<i±r7X7CVDifs« 

V>T\ P Z TI3 1 5 x±fc»*l 0 nm©S iO, mt&tilt'Z* ^V>T\ * 

>*y*iS*?*/8^T\ s i o 8 m<D±£m&5 o o nm©i ro, m^mmvx 

rOi mt, PZTH3 15xk> SiO, 13 1 4xk§;^-z>^b^ 

T®m&m 314, §sm 305, ±&8y§& 3 1 9 sv±9ti 320m 
* t)v 5.-^^12^3 0 9*-rmmmt vx^tzftmrnft***^* cn^m 

fife 3" %> o 

*©&x m^ifim 2 0 0 nm©7'7Xx'^bJli:JP*iAs^6 0 0 nm077X 
m^^feV^VAtttl&^bfeo 5 U«£irC<fcoTP Z TI3 1 5#gftfc}£2)D 

&£*i N *l©*J(s^»*ciiii8bfe«fcdK:x PZTH*©«ftll©IMHbfc$ U 
*©i6»^I^C^ffi«i^acfcfc«fc-5<g^tt©afe#tf»ofe0 > t5«:36;v>*»a:«l 
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» 

^i«±t«ftfeih7>^^ (tft) ii&mmitmh-zMmztitc* 
*mmmm\z*^x&s t;i^~£aib&3 0 9 k, §iH3 1 5 ^©ihikis 

i0 8 fr£&ST8PS&$IIg|3 1 4£|g#T^.5o £fcx §§13 15^ I rO 

2 *»&^s±spmffi3 2 o i:cDi^K*K sio, & & &±&&mm 3 1 9 £^ 

ttTi>£ 0 £©£-5£x §M3 1 5£&SH£©^S i0» JB£T-&i?£ fc£ J; 
^ 11 ©gJfcJBftJ: D */^>* Cfe£#©'J-*«$fc£flJ 

^#©#S£-efci\ LTfc#Jl«©S i0 2 $±££^.53 

i3 0 8 0i«ICiDs P ZTlS^©&^m#]g©^j£bfc&©OTfc:£^ 

xmrnMrnx-it, ±®xi*T®f&mm3 19, 3i4i:ttsio a ^ 

fc/BV^tfx S i O2 HcttS-Tx MIS Y7>*JZ*(D>f- Y&mMtVT- 
^K:ffiV>e>ttSS is N 4 1^»S iONIBk C e 0 2 Pr 2 0 3 J1, ZrO 
2 Ix Ah 0 S M> A1N«^ &£vW±£ft£©ISi&ig£|g&;i*JlUfc^ 
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niOS igfe£M^Tfc«fcVN U GaAs^fl!!0#ilt:i«^^7 5 
**fc£©»«#ajRfc«^T*,fc^o £*>Kx 5 0 0 °C£l±©8fclC*t UT^V> 

$3 0 9 fcB^fc*** fl&©£JR#3|5k #J&y!Cu-£Ag*»£>&S##:$S£fflV^ 
fcJ^U Mfl^^^^^^omiSffl^i: LTil^fflV^^,nSP t I rO 

*H«6^ C 43 ^ T fct %iBm#m *M® T Z fe ti> ©8 ft -5 ^ - K A fc*Bfife b 
•CVMfcV>#, Tig^ PLTJK-^Z r O* 7* ^ -«> AK® 3 0 9 i: 

§f§3 1 5 t<D®H®&m3 1 <fcdCigttfc!)> ^g^3 1 5 b± 

*^iB7i2*it:}3^T»s ±spm®3 2 0 sifiSt5^i:ut> pzti©! 

fcJU Pt^>Ru0 2 W^4fit5Ci:*T?§5. 

H3 0 5 Si^t5^i:U-CB:, PZT (Pb ( Z in Ti) Oa ) 
La§#JmUfcPLZT ((Pb, La) (Zr, Ti) 0 3 ) SBT (S 
rBiiTaaO.), (SrBi 8 (Nb, Ta) . 0, ) , STO (SrT 
i0 3 ) , BTO (BaTiOs ) , BIT (Bi 4 Tia 0.0 ^cc&MMfo 
tm*. EST ( ( B a N S r) T i 0 3 ) ^©J§i^m^m##ift£ffl U £ d 

Ei9 (a) -Eio (b) it, *ma®m4(DmMMmiz&ttz¥m#mm<D 
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**\ 09 (a) K^-rxigT?, t&mb^£& !k pI®S iS«4 0 1©± 
k:Jifr#3 0 0nm©^>U:3>$ttI£4 0 2£^J$bfcgK >>U3>®ftJK4 0 
2©Jb£ff #8 0 OnmCDAlJgUO 3 x^HiKTSo 

«t> 0 9 (b) t^tlgt> X^y*$S*ffll>TN A 1 1BS4 0 3 x±CJP 
*10nmOTi)|4 0 4 x£jt«U i^Ts JP#3 0 0 nm®$m?Si 
5PZT (Pb (Zr N Ti) 0 3 ) 14 0 5xSittS. AIM 4 

0 3 x»T8B*gii: LT*lf&U Tijg|404xi±PZ TH4 0 4x©fifefi©fc 
Jfr©^ — l/t^lBtSo £ft&©x;flK::j3^t\ g«&S84 0 0 

*Kls 0 9(c) {C^t-X^-Cs *^2>*&^£JBV^ P Z T14 0 5 x_h 
tcjf# 5 0 0 nm© I rM4 0 9 x£Jft»-r£<, 

010 (a) C^tliT?, S iS«4 0 1 £^*>M4 0 6rttC^« 
U /^Sti^l 0 GHzttlt8 0 G H z MT©$Sffll*I £ * £ (0d;lfcf 2 8GH 
z) ^ y»4 0 8 £ ^ UtiAP4 0 7itPe>^*Wt4 0 6ftfc:iiAbT^ Ir 
M4 0 9 xMPZT!4 0 5xCJi8litS. *©EK 5 »»4 0 8 *^»f|iK: 
x 1 r!4 0 9 x&T-XK&m$tlX^Zo ^ U St 4 0 8 ©fcB# &s S 

i8&4 0 l©?&g£8Mt*r&£T-*-* bfc#£>, g«M&#3 5 0"C&T£ 

©B#H («*.«6 0#Ha) ^ >J$4 0 8 §^|*t-So Ml*^©^-V>n4 0 6ft 

©^bsm^ -mmizti^Tz&^o fc^u Mm#©as, i&g, T*6©*m 

m^©^A $ fqJ±1"S^^ASfeSo 
#§S;SS7£/i-efcJ\ italic 1 0 G H z 8 0 G H z JWTCilt U >J 

so *mm\stz&, ^mmmmomM^miz^x, ighz^ioogh 

T-fcSo fc£L, mm&miZ 1 0 0 GHz&TClUM ( 

0 10 (b) (^fXig^ ffllt© 7^- h'jy^77^h'7>fxi;f 
yVtZfiKo i J: Ds IrO s l4 0 9xk, PZTJg4 0 5 xh, Ti 
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14 0 4x^ A1H4 0 3 x£*^9-->>nsX, TgPm®4 0 3, S/ — F 
14 0 4, ®mm4 0 5Stf±gPfllfii4 0 9fr£&£&^«#:**^>* Cfe£ 

#HifSBfi 010 (a) C^-rxg*^ Iri4 0 9xtPZTl 

4 0 5x4Iofettl"C, ^JS4 0 8SIiU^Si)S, Irl4 0 9 xl±7 

-ztmmztiz^z&x, ^ u»4 o 8 izzzmmnmw i rM4 o 9 
p ZTJB&4 o 5x%mmm£to&tzzh:tf'c%s m i ommmmtm^m^ 

El 1 0 (a) K^nitt, IrH4 0 9 x&Jf^;^-->?lt± 
g&«&4 0 9#£?fcfi&L-*tfrkfTfcoT i fe«fcV>o fe^t, -£<D*1-$K:(^ PZT 

*^«fi^^{C*V>Tiis ±SP««S4 0 9 Zmi&tZttftiL UT> P Z T1®1 

*mmj&m?&s ^ti4 o 5 u-cp zT^fe#, <gs 

14 0 5 *mmtZttmt lta^ PZT (Pb (Zr, Ti) 0 3 ) ££££ 
LafcttAnbfcPLZ T ( (Pb, La) (Zr, Ti) 0 3 ) SBT (S 
rBi» Ta» Oi ) , (SrBi* (N b, T a ) * O • ) , S T O ( S r T 
i0 3 ) , BTO (BaTiOa ) , BIT (Bi* Ti 3 On) ^<D&m^& 

un^, b s t ( (b a, s r) t i Oa ) monmmmmmfottmzm v>a c. 

*iIW810 (b) fc^tau Cfe©T#Cfci\ 
^'J3>M4 0 2 SiS«40 1 fcil&ft&LX^ ZfflfcifiTjkg ftX^ 
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011 (a) -01 2 (b) tt s *^HS©^5©^J!6^«i{c:^^S^^<t:^g 
© Sijgxg * & t «f li 0 T? * S o 

*1\ 011 (a) tifigf, &®fbg£J;D N pl<DS i£«5 0 1© 
±CJP*»#3 0 0 nm0^g3>HM5 0 2$Mlfe^ J"J3>M5 
0 2©±KJP#8 0 0 nm®IrI5 0 3 x*Jt«1-«o 

0 11 (b) tgtlif^ *^y*8*W^Ts JP#3 0 0 nm®^ 
mmitm*e&2>B IT (B i« T is O12) j&5 0 4x§«ft«. 

0 11 (c) t^tlgfv 7,nv 9&m%m^Xs B I TJg|5 0 4x 
±tCl^m81*&££-rajg| (flUfcfBST (Ba» Sri-* Ti0 3 ) ) frt> 
^5*n-H5 0 5 xSlt^fSo 

ifcfcx 0 12 (a) C^-rxa-CN SiS«5 0Uf+>;l5 0 6 ftC^S 
U Ji»8t#l 0GHzW±7?8 0 GH z ^©tSBft Cfc 3 (0!l;Lfcf2 8GH 
z) ^ U»5 0 8 £^ y«^AP 5 0 7*»£^*>M5 0 6rtfc#ALT\ *n 
-15 0 5 xMB I TM5 0 4 x £MMt So *©figK 5 U St 5 0 8 fcfl&liftf 
#At-jgi5 0 5 x$7-7Cg|||tS*SttiQ:^, ^';S!5O80 
fcH*^ S i£i5 0 lCfig^itltftJff^-^ bfe**^ g«Mg#3 5 

T®mmft<D®m (m%-i*6 o#m) $ vms o 8zmmtz 0 mmm(D?*> 

ti\ Rtt^KK: 1 0GHz^±T-8 0GHzWT©W8t U U 

m &mMLtc:w s *mM%>M<Dmmxmfc#^x, ighz^±t*i o ogh 
z^^^T©l5HK:$§mMmMl^K: e t■^T^)^ ^mom^mnt^ztn^m 

T-JfcSo fc£ U ^Ffc N 1 0 GHztt±t 8 OGHzfetTCiM ( 
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012 (b) C^-rx^-C, #M-#S5 0 5 x«StS. ^©&©X 
m<D®n&'£V&t%1fi, B I Tj&5 0 4x©±£, ±SJ«lSJB©g#lg& (0!J;Lfcf 
PtlXttl r 0* mteZ) £it«bfc^ iim©?* h U 7^77^^^ 
xy^y^fcfr&d ClJlKlJ; !K gfcffiifcx B I TJ8S5 0 4xt I rig 5 0 

xmummK&zt. 012 (a) c^txg-e, »«»*©*^*>tHR5 

0 5T?BITl5 0 4 x§Iofe», ^ U»5 0 8*^bTV^©T% * 
0 4xifi^mX < 5 U&fcMbTJO&SllSo iot, *M-I5 0 
5 x £ J; S if m#M©ifl$k$yg£*>Jffl b T\ i§S#j^©iig|i!K©®ifflKb^fc: «fc 5 
»; - * «ft ©ffiSsB * if © *!#&© IrI± & J: b ®m & k an t % Z. £ PZ- * £ o 

SRftiMR, *^«6^ffiT?ttB I TJg5 0 4x £ t> 

*Sf^tt»jP«F*bV>, Jtfj^ fig±#lC#V>* § < 

ft J: 9 £n *i U -MJ&5£#TfR®#© 

m*mmir2>ttmtlsZB I TZmRLT^Zo BITS:, *aD-fi«#6 0 
0"Wi!rC&oT\ ?£iSft#fiB#©lfci&1Mi{i5 0~ 1 0 0 tltmto'bZ^o z 

~m5 0 5 x£B I TJ£5 0 4 x©±«$ bT 
*mMBM£#^T&, ±8Hmm*mf&tZtimtLTs It, Ir0 2 g© 

**«5»»*ctt^ $si5 o 4 snua*-******: bTB i Tzm^tzw, mm. 

M5 0 4 ZmmtZUmt btfcJU PZT (Pb (Zr^ Ti) Os ) c&e>£ 
LaSWbfePLZT ( (Pb, La) (Zr, Ti) 0 3 ) SBT (S 
rBi, Ta. 0, ) , ( S r B i * (Nb, Ta) » 0. ) , STO (SrT 
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i0 3 ) , BTO (BaTiOs ) , BIT (Bi 4 Tia Ou) ^©&^«# 

b s t ( (b a, s r) t i os ) m(ommmmmm#.#n&m^z z 

*mMMM<DW12 (b) lc£^Tfci\ §&»*#**^>* tfJBtfSftSfcJ* 
©T££BU ^'J3>M5 0 2 i:, S i£«|5 0 1 £fr##:&bT^£;|it3£ 

SiC/SiGe/S iArDjg^SttSffiiSHDTMOSr^'f 
X (Heterojunction Dynamic Threshold Voltage MOSFET ) ©#l*e;fe£^6©^ 

mmm^-o^xmmt^o *mm&mfc&^x&, n^**;i/#©^**;i/si$ 

S iGe/S i^xD^^ggtcJ: Di/SfS. &£x #$8H§"efci^ MSgi^m 
itis U □ >Kfl5Ktt^©«fijg^ «*.«$/ U 3 U >K^<bJls US 

^«#lliS^T?&5S£-fc*K TMOSr/H^j t V> 5 E I§ £ /§ V> 

§0 tfetfots #$8li!!K:£fr&D TMO Sr;W **©MI S 

S13li, MWOlMoSMI^JBOfflMHDTMOS^t-f * (ttT* c 
-HDTMOSf/WXi:^^) ©«l3g*w-r»rllig*t?ftSo Is^C^-f 
n *il^8l<Oc-HDTMOSf/W^tt> pi®SiS«6 10J:, SiS 

«fc^^*>fc&x-r £&£•©#&££ »)^^nfcffi«>a,^{bm6 1 it 

s Jffi#>&#$fljlg6 1 l©J:tiinnfcnf + ^;HHDTMOSr;W^ ( 
n-HDTMOSrAO) ffl©#^#J16 3 0 Mtb&frWUhm6 1 1 ©± 
£IB!tt£*lfcp^**J)/MHDTMO St;W7 (p-HDTMOSr/H^) 
ffl©fi#:1 6 8 0 fc^^fbTV>S 0 ###® 6 3 0 , 6 8 0 & N %ti?nm$ 

**#16 3 0, 6 8 0^ S 0 lS«©±gPSa^-r.S±g|JS i«6 1 2 £ 
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> ±®S iH6 1 2©±KUHV-CVDtfe££bxtf**>>*;WjKg£ftfcS 
iGe (Sii..Oe. :x=0. 40) g614afc N SiGeI6 14a® 
±KUHV-CVD&lcJ; d x * ftfc S iC (Sit-, C, : 

y= 0 . 0 2 0) K6 1 4btfrt>mm$hT^% 0 ffi©a^®<b$l6 
1 l©JP£fcfc&l 0 OnmT'&tK ±gRS iI6 1 2 ©JP^ttiiSJ 1 0 OnrntJ) 
t)> SiGel6 14aO^i4!iSil0nmfft^ S i CJBt 6 1 4 b ©J^Ji 
1 0 nmt$5, 

n-HDTMOSrM^H:, S i B 6 1 5 ©iifcigtt^ftfc^ U n 

>Sfliffli^fe«;sy-h»«iR6 1 ei:. v-tmrnms 1 6©±cigtte>*iii& 

me©n^^l8f6tl (P, Asfc£T) £-^ir# U S^U Mifli 6 1 

7 b* ffiZ.T^Zo Z UT> #^#JI6 3 0 ©5 t>£*- h®BI6 1 7 ©ffilHI^K: 
^«-rs^{Cl±^agP©nS^Mtl^^tPV-X^6 2 0 a#tf 
i6 2 0 hifiWtttbtlT^Zo *fes ±$S ijg|6 1 2 © 5 V 6 2 0 
afc Fl/^f >f£*£6 2 ObfcoM^ iSiaS (&1 x 1 0 19 atoms • cm 
~ 3 ) (DpM^mW*'StsS i#:r>f m%t6 2 2 fc&oTVN£ 0 Z LT N S i Ge 
JR6 1 4 a, SiCI6 1 4bonv-^««6 2 0 ai: K W >M*8 6 2 0 
bfc©|g©«*|tt. it^WMffi©pM^*fetl§^trT>K-7-StfeSS iG 
e-p?- 6 2 4 a, Si C - * *)\>m® 6 2 4 biaot^5. 

St, hmfii6 1 7fcsi#r^«6 2 2 tttmu&Hz&mt zmit^tt 

X$>Z>ziyZ>7 Y 6 1 8 ttf^tt&tu 4*-bmfii6 1 7 0flll±lc|i^ijn> 
Sfev p-HDTMOSt;HX^ SiH61 5 <D±1ZWttt btifci/ *) uy 

Mfomfrbttzv-Ymmme set, >f-hi&mm6 5 6©±c»»6^ is 

igg©p£!^Sfctl (B&£) £^tf>f- Mi6 5 7 h^ii^TVNSo 
^#J16 8 0©5*>y-MHS6 5 7©iSfl$|£Cftgt-£^£»lfliil&©P 
§!^&fctl£#t?V-;*M6 6 0 Fl/-f>^6 6 0 b £> V> £ 

o *fc. ±$S i!6 1 205^V-XHi6 6 0 ai: Fl/^>S«6 6 0 b i: 
©Hg©Si$}±x lHaE 1 x 1 0 19 atoms • cm" 3 ) © nS^ Mtl^^tt S i 
*f^flS^6 6 2 i:&oTV^o * Utx SiGe$|6 14a, SiCi614 
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b<D5feV-***6 6 0 & b KU-f 6 0 b t ©|^©igJs£fcjU J£$fcl$ffi 

mK©nM^$fi!fe^^trT> F-T'JI-CfcSS i C-n?-**;i/Sg:l$6 2 4 a, 
S iGe~p^i^;vii6 2 4 bfcfc^TV^o £fe> ^- h 6 5 7 S 
i#r^^6 6 2 fc*S^WK:Silit--5##gP#^*S3>^^ h 6 5 8 
m&bti. >f-hmffi6 5 7©i)!)®±£&^U^>I^bJ^#£fc.5-»M K**- 
;V6 6 7#^tt&ftTV^„ 

$££s s«±cti^ mmmmme 9.0 «^«6^6 9 o&h5iut:v- 

* • K W>««6 20a, 620b, 660a, 66 0 b £&Mt 5 ^ > * * 
h 6 9 1 i:, h 6 9 1 £&8S2*iT»l!g«6*iIgl6 9 0 ©±£5Etf % V - 

* • K W >^fii6 9 2 fctftgttktlTV^o 

^ii^ciiiiHD tmo s^/t^f ^©gijgx^ic^5v>Ty:N s o i mm. 

1X2 0 1 "atoms • c m" 8 ©^*?** p + S iJl (n-HDTMO 

S5W**jfc) £n + Sil (p-HDTMOSr;W^) 
*K UHV-CVD^K:a;t)ailf^^^^;vj^S$nfeS SiC 
IBS, S i GeJg N S i y r/jptix VN-ftifca s - g rownOWtf^ ^ 

014 (a) , (b) fci N *ft**lflg£, n-HDTMOSr/t^Mp- 
HDTMOSr/U^C^tfS SiC/SiGe/S i ^D&£-gjS© hT;v h 
>4?T>^t;VS^fx^;^-/t> p0T*5o 01 4 (a) (C^-r<fc5fc\ 
n-HDTMOSr/H^C^^^ Si C - n^* * Z> S iC/ 

S iGe^u^m^it, &m&®£*g&rt> V*7±y h (^D|«) 
#fl*fife£*i£©^ S i CI$nf + ^;i/ffl©ft^JVmiT*JltSJ:t 
#tf£3o 014 (b) 5 £^ S iGe-pftl^C^l^S i 

C/SiGeAfng|^g|5CI*v K*7Hzy h (^n 

mm) siGei^p^v^^cfi^^tit^ji 

■fey Ml i^rtimmcD&Z) < ^S^xD^-^^^^ffiv^Sc: t\z& X> 



• 
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»#©tttiS£:i5V»Tfc** UTtfg«£n*fc#K b£V^«ffi©&$<b#fl3i 
t?^ L£v>fit«BE©&$<bC<fc!K tfx-f ^$©^*&fe$g£^A&Sc:i:#nr 

n-HDTMOSrAOMp-HDTMOS 

r;wxc^^^ s i cs©±k:s i** yym&m&btix^tt^&x&z 

„ £*ifcck!K JtiOHD TMO St^W ^©^Jj&fcjbD^tN ttTCift'**J:S 
&*&S>J©ftffl$&lil£$8#-rs C £ WX £ So 

^tftSo %<D&m^ n-HDTMOSf/t-f^|:^v\tB:v — J&l&fc'v^ n«| 
MM 0 S 7! M 1 $ nt V> § * * c- a C i: ttfc V^ o 

p — HDTMOS X Kl V* T $ >. IEJL OStjifett 

£1£^ b § ^flt^H;©i£M#RrtliKi;k I) N *§&»#*EI&B£«t«1f § So 
HDTMOSr/U^lc^Ut, S i CM^ S i G eJi©±£ S i * 

7 > i? X # &&<DfflMK.-o^Xffl,$MT & o 
01 9 (a) , (b) ^ft^*ifflg£, *HWISOc-HDTM0 Sr/^ 
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MOSt 5 /^ *£fcfr£S i/SiC/SiGe/S i ^ ng-&g&© h 4 
>Jl?f>^^;H^tx^;^-;t> K0T*&So S i C1©±CS 
a&^ltfe^xO^IJiDTMOS^n^^-t?^, 019 (a) Wri:<nf 

02 OB, pf^^;V$S i Ge£cfc DfitfifcbfcS i/S iGe^n|j|D 
T MO Sr;W *te:j3V>Tx Si^t y 7*/l©JP&£ 1 nm*^ lOnmfet 

*C#VV L£v^mjBE©iii>n#£C£o nf + ^;HtltS iC^ffl^fe^ 
5rD$jgD TMO SrrtJ X£.$^Xbm&<DZttfi&.bZo dtltt, Si** 

s i** y ^aty- h^bMo^c^^-r^^^^^^^sia^kifes© 

ArD|^0DTMOSfM^ (HDTMOSfA^) ©b^ttm 

u*>u si^Ft-ym si 02 # &fc£&g<bffiS£j&$'t£i&4>x MB 

2>m&8 nm<Dmmhmil-rzm&, 8nm©45%l:ffllt53. 6nm©S 

1 

n<tz*)tgs mmfcmom&tzmk, sic^t*;wsiGeft^;i/ 

£T?&®fb#jii? i:, S i Cfcitf S i Ge©&®ftjgt&S i &®lbi&£Jfc^T 
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01 9 (a) , (b) iZBt&otZ^ ^Di&JgDTMO SrA^ 

*H«SB^tttS 0 I Sfi±CM$HfeD TMO S r/U ^to^t 
^Lfctf, SOI£«fcfflv*f\ A»*gfc£^fc^K&B®©2&m#*#e> 

3;fc, *^«5BfiT-fciu y-hiiIfclTSi0 2 £fflV*TV>£# N SiO 

2 &*) §&^mmm*%t zumzm^zz %>o mz.&s sioN, s 

ia N 4 N ZrOz s Hf 0 2 , Ta» Os , PZT (Pb (Z in Ti) Os 
) , PLZT ( (Pb, La) (Zr, Ti) Os ) , SBT (SrBia Ta 
2O.), (SrBi* (Nb x Ta) % 0» ) , STO (S rTi Oa ) , B 
TO (BaTiOa ) , BST ( ( B a % Sr) TiOa ) PZT, PLZT, 
SBT, (SrBi 2 ( N b N T a ) 2 0 9 ) , S T 0 ( S r T i 0 3 ) , B T 
0 (BaTiOs ) , BIT (Bi 4 Tia Oi») SVBST ( (Ba x Sr) 

TiOa ) teififimmm^ttut bzm? *>n%o uc^^iiww^ 
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§5o 

*LT> SiON. Sis N 4> Zr O2 , Hf 0, , Ta 2 Os , PZT ( 
Pb (Zr^ Ti) Os) , PLZT ( (Pb, La) (Zr N Ti) Oa ) , 
SBT (SrBii Taj Os ) , (SrBi 2 (Nbv Ta) 2 0 o ) , ST 
0 (SrTiOa ) , BTO (BaTiOa ) , BST ( (Ba, Sr) TiO 
3 ) P ZT, PLZT, SBT, (SrBii (Nb x Ta) 2 0» ) , STO 
(SrTiOa ) , BTO (BaTiOa ) , BIT (Bi 4 Tia O12) 
BST ( (Ba, Sr) TiOa ) & £<Z>tt»«**m» £ fc & V- httttK* 
CVD, 7/t^^J;f)*iUfeit:, ±IBJg 1 ~Sf§ 5 ©!&&£^ilTfifcBj§ Lfc 

tt±, S i C^«tl5S iGeS^r^f^fcC^AfD^WSft 

-f& 7 ©££&}&&- 
sMMSJ&JBCfcV^Tttx SiGe/Si C/S iAr Dg^^tt^lffiSH 
DTMOSf;u^©«'C*«i7 ©&iW&SBfcov^ fcgSflsj&JBfc: 

fc^Ttt* pf^^MCftl^MSS iGe/Si C^t 1 n «fc & 

HMtU n^**;i/ffl©^**;i/$U2S£ SiC/S i^nft^SK: «fc &*|fcr 

So l^0K:^t-J:5k:N ^HJK^IKd c -HD TMO S 7*4 *fcfc, ^6©H«& 
JBJBfcttx SiCl614bi:, S i G eff 6 1 4 a fc©±Tgf&#i£'Tf Z&3 A 
©^tfUfc*,, 

nft^^SHDTMOSf/U^ (n-HDTMO Sr;W7) RKD^mfaM 
6 3 0 i:, Mlsb&frmM6 1 1 ©ItStt&nfepft^SHDTMOSr 
/t** (p-HDTM0S5W*) ffl©«#JI6 8 0 fc.#i§!W- ?>tiX# t) n 
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?its ^9M6 3o, 6 8 0{i, s o imfa<D±®%mmtz±us i 

me l ±assiM6i 2©±tcUHV-cvDktcicJ:t)3ie^ + s/^;i/^ 

m$tlfeSiC(Sii-vCy : y= 0 . 0 2 0)«614bfc, SiCJgS61 
4 b©±tcUHV- C VD&Ki tJ^tr^^^fifc^&tlfcS i Ge (Si.- 
x Ge, :x=0. 40)18614 a tiJ>t>mf&$hX^Zo d^T?, Mtb&fr 
m^me 1 1 ©P£{±& 1 0 0 nmT*& ^ ±&S ij&6 1 2©J|W±$& 1 0 0 
nmffctK SiGel6 14a©i^l±lS!il Onm-e^b, SiCl614b 

n-HDTMOSf/W^^ Jg 6 <DmMMWi£m£m®<D , >f- b 
mmm6 16 b, y-h«®6 l 7ts V-7W6 2 OaM^-f V^S 
2 0 b i: N S i#7^$|:$6 2 2 i:> 3>**|»6 18fcx h*<>*-;i/6 2 
7k$tbtV>5, *bt\ SiGejg|6 14a, S i CH6 1 4b®5^V- 
*SI^6 2 0 ai P U>f >*«6 2 0 b i;©|g©MJ$fc!:, ttttA9fiM<D pffl* 
#6«J£^*f7> K-^JItf»« S i Qe-pft.*AW6 2 4 a, Si C-n 
9- + * frfcWl 6 2 4btftoT^5o 

i!6 5 6 t, y-MS6 5 7 i: N V-7i«6 6 0 6 
ObJ:, S iTtfx-f &j£6 6 2 t, 3>^^h 6 5 8t, ^-f K 6 6 7 

fcStlt^S. * hX, SiGel6 14a, S i CJ8I6 1 4 b©5 6V-^ 
M6 6 0 at Fl/-f >«#6 6 Obfc©g|0TO N Jfc«KH£&&©nM^*fi 
«&£^tr7> K-^Ji-e** S i C-n?-**/l/«*6 64a, SiGe-pf 
+ */HMt6 6 4 b^:feotV^S, 

**lt»JBI©ffiMHDTMO S5*;t^^©«je3:gJ± x £*ftK:g 6 ©HAS 
JBttcDffittfiD TMO Sr/W ^©S3gxgi:^ UT?*S„ 

01 6 (a) , (b) tt % ZtiZhmiZ^ n-HDTMOSr/H^Mp- 
HDTM0Sr;H^t*»5SiGe/SiC/S i Dg?£g&© tf ;i/ h J 
>jf?r>^t;H^tx*;^-/l> 1*81***0 06 (a) Cwt«t5tx n 
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-HDTMOSrn^r^t^^t, S i C - n^* *;t>#l$£:i3tt5 S i Ge/ 
S i C^^D^gptttx tem&1%fc*%t£rt> h (^nWM) # 

7£fft£;MS©7S S i CJp£n^**;i//B©^**;i^$i: UTfllffi-f £ £ 

S6 (b) {ZtfT&oIC. SiGe-pf^*;i/i«i:^»%SiGe 
/S i CxrrD&^gflCB:, ffi«?UIJ|K:^*ft^> K*7-fey h (^rumm 

*£*jgjBc:fe^*c*x m6<Dmmmmtnm^, si^ijg^tt^DT 

£fcx *I^JIfi0fiit^V^T{± N n-HDTMO S ^rt^ p - H D TMO 

Sf;t^f ^Klfcl^ S iGeJf©i:fCS i y ym&Wltt &ftTV>fcV>©*C 
n SiGe-pf+^;HHttiSft^^J:«;S, *©8§Hx p-HDTMOS 

T^w^c&v^fc^ -$tt£^D;|£gMos^isMfc£ft"t^s^F£^** 

£fcx n-HD TMO Sx^-f *£:J3V>T*k m^©» tji©£%*ij 
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is N< > ZrO, , Hf 0» , Ta. 0«s & £#M«**mfc ixm? £ft 

•ettx SiO. , SiON, Sis N 4 , Zr0 2 , HfO» , Ta» Os 

*B.g£fT& 5 £ £ tK U -*#£■?»&**#«:© «fc h »«tt*^fift'r 
S i CfcittS i Ge£#^Sg$fc©|^T?^n&^£Bfift-r£:^ 

nrZfrmm* S i Ge C (Si i-x-r Ge« C, ) DUSfifcbfcfc 
*S^HD TMO S^M-f X©0iJT-&Sm8(Z)||J||^«|K:oV>TiiWrSo 

01 7(i N *^^©HDTM0S^/W*©#m£^1-»rMT!<&So 1^ 
HfC^-TJid^s #0£ifc7£8g©HDTMO S^A-* *fci N pi©S iS«7 1 0 

I711J:, Slfeii^^hM7 1 l0±tilt^tifcnft^;HHDTMOS 
x/t-f X (n-HDTMOSrM^) «©*##J1 7 3 0 Mtb&frmtm 
7 1 lOlCilt^nfcpft^MHDTMOSr/H^ (p-HDTMOS 
r^O) ffl©#g#«7 8 0 i:£2rbTV^o ¥*£#J17 3 0 , 7 8 0 £ s * 

ti * nra is £ ^ m £ ti & a © & c ct ■? x m m $ ti x v > a . 

*I^I7 3 0, 7 8 0tt, SO I»«©±gPS^1-5±gHS ijg7 1 2 2: 
> -tSBS i)8S7 1 2©±l:UHV-CVDat:J: D tf * nfc S 

i^'^77l7l3J:, Si;W77l71 3 ©±tc U H V - C VD <fc ») x 
tf*^> + ;i/fiKg£;h,fcS i GeC (Si »-x- y Gex C y :x = 0. 1, y = 
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0. 04) ^71 4bipt>Mf&$tlZ^Zo «&&#®YbJg7 1 l©f 

$tt«I100nmf*^ ±$S ± 7 1 2©JP&&ij& 1 0 0 nmt$^ S i 
^»7rI7 1 3©^*Mifc>l Onm^^D^ S iGeCl7 1 4©J?&ttij&l 
5 nmf$S, 

ZZiZ, n-HDTMOSr/W^li, S i f& 7 1 5 <D±{zW>tt £ tlfe is U n 

>m<biE^e»*5y- h^«tm7 1 6 t N b ijftgits 7 1 6cD±c^^e»nfe 

i5iiS©nS^iiifiiteS^tf^U i/U3>A>^5^-hSi7 1 7 i:£fg;?.-C^ 
So *I*17 3 0©5^^-M®71 7©^^r(c:ttlt"r5^(3 

&^&©nM*&&«&&-&tJV--:*«J£7 2 0 a#tK h* P-f >^7 2 0 btftfc 
tt£>friTl>£ 0 ±gps i!7 1 2©d^V-;*^t$7 2 0 ath*I/'f>i 

i7 2 0 b £©ffi©«:tfttt N MUE'Cttl * 2 0 1 "atoms - cm" 3 ) ©pM^M 
#l£#tfS ±#7 J mm 22i:^ot^b> Si;t977l7130HSi 

>jt^^^7 2 2<Dm±\ztiLmt2>m®&, &m&(Di>M^m®*$tsj?- si 

3U$7 2 3 £&t>T^3o ?l/ts SiGeCK714©nv-^^720 
a £ K l"f yW&l 2 0b fc©fia©^t£fc)u T> K-r«^iS^g[©pM^M^ 
S-^tf S iGeCft^;v«@7 2 4 fcfcoT^So hmfii7 1 7 £ 

Si#r-f««7 2 2 i: ^S^Wt^-r 5##gp^t 5 n > ^ ^ h718fc 

-;i/7 2 7 ifiWttbtiX^Zo 

p-HDTMO Sx/WX(i N Sii7 15 0±'fcRU&tifcS/ij3> 
iMbJKfr£&5^-h*&&JBI7 5 6 t, y-h®®m7 5 6 ©±£§gtt 6 ftfciif 

o *LT. *9#Ji7 8 0©5-&y-h««7 5 7©W«*RHft»-r5*«K:tt 
fc«J8©pg:ftt»S^tjy--;*«8 7 6 0 aStf F l"f >«»7 6 0 btf^tt 
6*lT^* 0 ±SPS iK7 1 2©»V-^W7 6 0 at h* Uf' 

7 6 0 b t©ra©^i±> Xftft (Illx201 "atoms • cm" 3 ) ©nS^Jft* 
fc^trS i#7^§|$7 6 2tftot^^ S'i;ts/7r«7 13®3$Si3j? 
5 s -f ®®7 6 2©g[±C(ft*t" *!R«tt, -£S®g©nM^M^§^tfn- Si| 
J$726fc&oTV^o-£bT\ SiGeC!7 1 4 ©5 t> V-*^Ji7 6 0 a 
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t Fuj>m®7 6 o b tomommt, t> b'-ymn^mmonm^m^s^ 

^tfSiGeC^t^;vf^7 6 4 J:i5:ot^5 0 >f- h MM 7 5 7 ii S 

i^^-f ^^&7 6 2 t ^i^fitJtSit SiftMT? $ S 3 y ^ ^ > 7 5 8 iitf 
Rttfe*^ ^-Mi7 5 7©{fflffi±£tt$/>;:3>®fbigfr£&-5iM 
;i/7 6 7*s|g^f>n > C^5o 

* s>£n g«±cj±x jng*§&i8S7 9 o Us mmmmmi 9 0 £H5sutv- 

* • Fl/Oii7 2 0 a, 7 2 0 b, 7 6 0 a, 7 6 0 b £&flj|-r S 3 * 

h 7 9 1 h 7 9 iiz®m$nxmfflmmm7 9 o©±csv5v- 

*^JS^^©ffi«MHD TMO S7 ; M^^£DgjjixgC*V>Ttt> S 0 

1X201 "atoms • c m- a ©^Sifc4&|# K-r&*vfep + S iM (n-HD TMO 
Sr/U^ilH) J:n + Sil (p-HDTMOSr/U^«i) i:C&oT:}3 
^ UHV-CVDSC t t!)x^^^f^^n)feSi;t5'77l, SiG 
eCltt, Ufn^as-growiiOttlt^ ^M^tf F — T^tiT ^te^ 
T> * b*t> S i G e cm<D±KLCVl>m\z& D U n 

> M6*UBt©±K:^ ^^©nM^^^K-r^tife^U^Uny^^^ 
$*ig5i:#:3 htc k^TmffiZtlX, HD TMO *Jgj&##6>ti,a 

o 

018 (a) , (b) & N *ft-?tU@tc:, n-HDTMOSf/W7StFp- 
HDTM0Sr;H7t^in S i Ge C/S i ^ d &•&&© tf;i/ h -f 
>^>t;v§Stx^;i/^-;t> Kiffes, ®18 (a) Kr^-TidKls n-H 
DTMOS^W^fcfcv^ S iGeC-f^^Wt^inS iGeC/ 



WO 02/082526 



41 



PCT/JP02/03365 



l^nsotv S i G e ClSnf + ^;Vffl©ft^Jl/iii: ItipJffltSili: 
#T!§So £fcx 018 (b) C^-r«fc5lC\ SiGe C -=f-\ £ 
5SiGeC/S i^xD^-&gPKitt> M^#SBK:fc*S&M> F*7-fey h 

1*ny K*7-fe y h ^ (^ unm<b%*) %&K$1tZ^ ; rn&Gm]k*m^ 
sckCfciK n^**;i/, p^**;i/ffl;£fc::i3V>Tx &T©«fc5£> 
£©^&£+#£§l£ai-f £i:#T-££o o^t) N S i G v e C (Si i-*-, Ge 
x C, ) /S i^-rngh^gfftc^TfciU Ge, C©^-#$x, y^ji^n^-r 

*s^fig^tiSo f &t>£x #-©S i Ge C (Si Ge, C, ) SfcfiJM 

LX, m^ifiS iGe CBrtCKC&afrktiT S iGeClrt^fft^n^t 
*-;i/#S iGe CJlrtta S> tiT S i G e CJirt S^ff 1" S p 

? * * )v h *wmt z c: t: v *rt& t n 5 o 

?-t^;vSi$SiGeC (S i i-x-r Ge, C, ) C 
Z^TMj&tZZh&JL*), #-©SiGeC (Si,-.-, Gex C y ) m*m 
fflltv n^&S iGeClrtlcScafi)^iitSiGeCI^S?|fjtSnf 
t^^Vfc^ *-;i/#S i Ge CJlrtCBb&&£>*iTS i G e CJlft £j£fr-T £ 
P5^*;vfc£?£j£-f S£fc:#Wfl£fc!K S i Ge C/S i ^-r n&<&£:£ f 
£ffl*IM© H D T M 0 S rrt-i X Znmt £ Z t IfiZ- £ £ „ 

^6-^7©H«S^Si:I^IIK:x Si*€Mm%DTMOSr^ 



WO 02/082526 



42 



PCT/JP02/03365 



%tz, *mmWtm<D&m&, n — HD TMO Sr^U ^2fcTF p — HD TMO S 
SP/t-f *fc*V*T* S iGeCS©±fcS i** y £ *it ^fc^jft-C 

±J$©HD TMO Sf/H *©*Jj&C;(inx.-t\ m»B-rs«td 

n-HDTMOSr/H7K:*V\t^ fcgHrfcft^©» 
ftArDdl^tx p-HDTM0Sf/W7l:*V\Tli, tifi«^tCiE?L ( 

£©#|£T?fcj: N S i** v bfcl>©Tf N SiGeC-nf^ 

^MSVSiGeC-p^t^;HJ:4>Ci®f %<D&m, n 

-HDTMOSr;W ^SVp - H D T M 0 S 5 s 7><DMjj -J&lft 

£2^ #£l»B»TfH\ ^-hiilfcltSiO^ *#V>T^*j^ SiO 
2 £ D fc^l^ft^££t-£im£m>S£fcfc^gSo #J£i2, SiON, S 
i 3 N4 % ZrOi , Hf O* , Ta 2 Os ftWmMW.mttnt UT^tf *>*i 



WO 02/082526 



43 



PCT/JP02/03365 



b*£\ SiOs , SiON, Sis N4 , Z r 0* , Hf O2 , Ta> Os 
fcbtffl^fcS^Ci:^^ #$8W©^;8fc7£Ji£i8i?J§ bfci^ fl!»©^3i## 

** & ffl i> t ^ n m& t c *> n*©xi*ft »»-r * c i: # -c § a . 

-*©#©HJI^ffi- 
±WfB3, »6~»8©5MW&«fc:|3VN-Cttx *ftH©^ U&ffliT&fT&5B 

*#& (ft£3HB«#igs, ftBm*B«4MK) ftMUhbtarr***^* 

£> l^i^t'J^MI S FET.fcKBI-fcfllfcov^ttlllbfci^ #$8BJ§tt 
frfr**M#»fcR£3ft«fc©TttftVV«*tt* *$)§BJ§© ^ 9'MIftrftft& 
feM^Mftx D RAM©;* h F— fe;i/7l/- MBC^ftf ««*«t 

tbT\ ROM^t:77'y^a^ ; Eij07D-r'f > ^ ^— b - 3 > h D — 

sig±©Wffliri6tt 

*»f»B\ BBfttM?!), DRAM, 77r>i^'J^ ; E'JfM^ 
^ MI S , MIMSgti?, MISFET, Si/SiGe^ 
n^-S-gJCMOSyVW;*, Si/S i Ge CArDg^ICMOS^U^S 



WO 02/082526 PCT/JP02/03365 

44 

fir CO 9& SI 

i . M#it&s* t t?i§rtr###gs©s^£&T-& ot> 
±iaxg (a) o&x-s ±mnm&m<!)±%it>t>s i GHzwt ioogh 

2 . !i#® 1 ©^Stt&acSlJttffcfcfcv^ 

XfBXg (b) x&s ±m&&<Dm&* 5 5 owwt,o^ ±ifl 
* * 9i in -r £ £ i: f a ^^HgoMjg*^, 

3. ft*® 1^2©###2£g©li3i£&K:;feV^> 

±iaxg (a) ©^7?xiBxg (b) <dM£, ±mnmfr%i<D±K, ±mmm 
xiaxg (b) ©&-e, ±m* rt-m*fa&t% ^nttes kitsch*® 

4. m&m i ^ 3 0 o turnip i ^<D*mfamm<Dm&%&\z#\,yT, 

Xtaxg (a) ©iiu£> T$^#igS£^J&3-SX*g££&fc^fc£ 

5 . m*m 4 ©¥^#3iB©§^:£&£:feV>T, 

xfBTap^M^^^-rsxst-Ss ±iBTgp#fli:iiiibT> &mm, IrO 

6 . it*® 4 Xtt 5 ©^^^^©©Ji^^fC^^-r^ 
±IBT^^M^^^-rsxg©^"e±fBx^ (a) ©a5ts XfBTSB^fril 

^±IB^Mlg^©P^{c:^-r-5TM^M&^figr^XS*^^k:^tfC^S 



WO 02/082526 



45 



PCT/JP02/03365 



7 . mxm i ~ 6 © a % ^thi* i •Do^m^mo^^m^^x, 

±IBxm (a) ©&T!±fBXil (b) ©ifts ±IB^«#l&£g5±g&3£#ES 
£ TfcfiS -T £ x H £ £ £> K ^ ^ 

®h <rs*^#iim©t^#&„ 

9 . n&m i ~ 8 © a t> v>-r i o©^^^s©giai^^ic^v>T> 

-htaxs (a) ©ttf±IBlg (b) ©j|&£ s ±fa&m#Jgt£g5±8&##$t 
±13X& (b) H\ ±f3Xgg^J^©±IB-SPSabfe^T?^ ±ia^®#$t 

±m±®m<*m%B®tzj:m&, ±m±®m#.mtbx, &mm, iro. 

JtfcT5£££ft&fc1-£¥3i#^fi©®£ig£&o 

1 1. §i#si7~i o <» 5 t^ttifr i ^®¥®ftmw<D§i&fimiz&^x, 



WO 02/082526 



46 



PCT/JP02/03365 



1 2. l©3^?ftj!Mo©¥##gg©SiB££fc£:}3V^ 
±fBX§ (a) ©b&Cs 1 0 nmttT©TgP^- H M*B$>t 

£*3Cfc£#8fcrs¥#fl^M©Si5g;Sfi£o 

1 3. 2©dfcV>?ftfr lo©###3£g©g}^£ftC:j3^-l\ 

±SBXS (a) O^tlilg (b) ©ISC. 0 nmfelT©±SP^— P 

S £ ±sBigm#:J!f&K:&ft& £ *T^-r S X& £ £ £> K flg * , 
XfBXiS (b) -ett, ±IB±«P^-K«*s±IB^S#:l^©^g©®i:L-r*ail 

£ * & CI J; 1 1 £ ^^{*:^S©SB*aso 

1 4. fjt;£JBl~l 3©5•feV^-r^^*>l■o©i^i^^fi©|!}iig^^t^V^T^ 
±IBXg (a) tffcfc, ±i3i§m#jgi: Lt\ PZT (Pb (Zr N Ti) Oa 

) , PLZT ( (Pb, La) (Zr, Ti) Os ) , SBT (SrBi, Ta 

2 0. ) , (SrBi* (Nb, Ta) * 0. ) , S TO (S r T i 0 3 ) , B 
TO (BaTiOa ) , BST ( ( B a \ Sr) T i Os ) PZT, PLZT, 
SBT, (SrBi 2 (Nb N Ta) 2 Oi ) , STO (SrTiOs ) , BT 

0 (BaTiOa) , BIT (Bi 4 Ti. On) RXJFB S T ( (B a, S r) 

Tio 3 ) (Dv-bfrbMittiz ix&2&±<Dtt®££vxmm$hz>m*mf& 

1 5. 4©d *>^ttifr lo©^#^s©^^^feK:^v^"r^ 



WO 02/082526 



47 



PCT/JP02/03365 



±IBXg (b) Hits 1 OGHzetl? 8 0 GHz&TOf&B 
raatTSCfc£ft»fcT3¥#<*£g©SS®£&o 

17. 

±iB¥^#Ji©±K:^tt&*ifcy--hi&&i&i£ii^ 

±lB¥3i#Ji©5 t»±sSfg 13»®§!** UTffl?-^^;V^©T*lC|g»e>ti 

^ ±mmimmM** oy%?**)i/m®&*) *)T#M'Ktz>rt> pas© 

18. g|$91 TO^^^mtC^^Ts 

±ia&5 i o©^g#ji©_tfc^tte>*ifc% 5 1 o©y- hmmmii, 

±IBfc5 lo©y-Mft«g|©±K:»tt&*ife*5 looy-Mii:, 
±ffi*>5 lo©**#JB©d-fe±ffl*5 lo©^-hm@©M<ffl*fc:^{te)n 



WO 02/082526 



48 



PCT/JP02/03365 



fe«)©§a 1 o©^#g|s#fc£;*e>tij|i;L x 

1 9 . m*y% i 8 <D*mfcmu&#\,\x, 

m±, V^tifcSi , Ge (yjl/Y^^A) MC (^H) £f£# 

to**: LT^iMMMfrfc «fc 

2 0. St#3@l 7<D###t£SK::fcl^ 

tzmmtmibtitzm 2 mmm** u raj 



> 



WO 02/082526 PCT/JP02/03365 

49 

2 1 . it#JB2 o<D*m&mm£%^x, 

±IB&^#JiK:;fctt5fglg«M?-**;)/M®fci: N Si.-, C, (0<y£ 
0.03) fCJ:t)^#tlT43t)x 

±~i#*^I C ^ 1^ 5 i 2 iiif + ^ Sii-xGex (0<x 

£0.4) fc.fcD*rt3*i:fciK 

* * * £: b X mm t 3 Z. i: £ ^® i: f S *^ftgt. 

2 2. lt#3I2 0©¥3£#^MC:fcV^ 

±fa#*«^K:*^S^l^SS^^>;i/««tt, Si,-xGex (0<x 

^o.4) tcct 
vxmmv, 

±m&*m&mfc%v%m 2 m&M? si,., c, (o< y ^ 
0.03) £<t bestir*? ^ 

2 3 . m&m 1 7-2 2©5 t>VMT*lfr 1 -3©4^#lgiat 

±13^- Yfammit, S i ON, Sia N 4 N Z r O* , Hf 0, , Ta 2 0 
■ , PZT (Pb (Z in T i) Os ) , PLZT ( (P.b, La) (Zr.T 



WO 02/082526 



50 



PCT/JP02/03365 



i) Os ) , SBT (SrBia Ta; On ) , (SrBi. (Nb>Ta) 2 

0 8 ) , STO (SrTiOs ) , BTO (BaTiOs ) , BST ( (Ba> 
Sr) TiOs ) PZT, PLZT, SBT, (SrBi, (Nb,Ta) 2 0 

9 ) , STO (SrTiOa ) , BTO (BaTiOs ) , BIT (Bi« Ti 
3 OiO # 1KB ST ( (Ba v Sr) TiOs ) © o ZMtehZ 1 2 fit 

±<Dttn&&?xmf&ztiz>mftfi>mt£ixz ixi±2^±©*m£«fc bm&zn 
x v> 5 c: t 1 1 % <D*m&mmo 

2 4. m%J%2 3©###i£gc;fcv^ 

±13^— h&i^USfcfc. 1 GHz&±t 1 0 0 GH z£*T©$5ffi£&.5m&&© 
Mt*M£gttfc$©T-&£Cfc£^®fcrs©###^go 

2 5. 7-2 4©5t>V^*lfr lo©#g#ggfc:i3V^s 



WO 02/082526 



1/21 



PCT/JP02/03365 




FIG. 1 (b) 




105x 
104x 
103x 
102 



FIG. 1 (c) 



108 



107 



♦ ♦ I 

105x. _____ 

103x- 
102- 




? 
101 



7 

106 



WO 02/082526 



2/21 



PCT/JP02/03365 



FIG. 2 (a) 
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FIG. 4 (a) 
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FIG. 5 (a) 
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FIG. 7 (a) 
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FIG. 8 (a) 
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FIG. 12(a) 
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